Brown pigmentation of the muscular layers of the intestinc (brown bowel syndrome, intestinal lipofUsciniosis) has Laparotomy revealed a hugely dilated colon although the wall was neither fragile nor inflamed. There was no perforation. The colon and small bowel were stained brown throughout (Fig. 2b) though the small bowel was otherwise normal in appearance. Subtotal colectomy was performed and right iliac fossa ileostomy fashioned.
Microscopically (Fig. 2a) , the smooth muscle cells of the muscularis propria of colon, appendix and terminal ileum were laden with granules of golden brown pigment. The pigment showed the histochemical staining properties of lipofuscin and also stained with a long Ziehl-Neelsen technique indicating the presence of ceroid. Pigment was present within clusters of macrophages within the muscularis propria and to a lesser extent within the muscularis mucosae and the tunica media of submucosal arteries. The mucosa itself was essentially normal. Extra cellular ovoid aggregates of identical pigment were noted within the sinusoids of mesenteric lymph nodes. Nerve fibres of the myenteric plexus were unusually prominent but contained no abnormal pigment and ganglion cells were normal.
A diagnosis of intestinal lipofuscinosis (brown bowel syndrome) was made and because of the known association with malabsorption a distal duodenal biopsy was performed. This showed the features of subtotal villous atrophy in keeping with coeliac disease.
The patient made an uneventful recovery from this surgery and was discharged on a gluten free diet and vitamin E supplements of 6 mg/day.
Within six months the patient had regained his lost weight (20 kg) and the serum vitamin E level had risen to just below the normal range (7.0 [tmol/l). In spite of this good clinical response to a gluten free diet, repeat distal duodenal biopsy showed no significant improvement in the villous pattern. Restorative ileorectal anastomosis was performed and at operation the macroscopic appearance of the bowel was unchanged. Microscopy of the excised ileostomy showed persisting intestinal lipofuscinosis. The pigment was visible macroscopically (Fig. 2c) .
Postoperatively he made an uneventful recovery and has remained well since.
Discussion
Brown pigmentation of the bowel was first described by Wagner' in 1861, but its association with malabsorption and vitamin E deficiency was recognised initially by Pappenheimer and Victor2 in 1946.
The origin of the pigment has been much debated but a convincing theory was proposed by Foster' in 1979. He suggested that the brown bowel syndrome represents a smooth muscle mitochondrial myopathy analogous to the skeletal muscle mitochondrial myopathies and showed that the lipofuscin accumulates within effete smooth muscle mitochondria. Vitamin E exerts a high degree of conformational protection and environmental stability on the mitochondrial membranes and hence upon mitochondrial function by preventing membrane damage by free radicals released during oxidative phosphorylation. Lack 
